

































































































































































































































































Equipment  Hourly cost €/h  Harvesting cost*  €/ green t Fuel consumptionl/h 
Biocombi 610  63.2   24‐27 4.5 


































































































  Productivity  Cost  Fuel consumpt.






Secondary extraction*  4  45  11  2.5 
Chipping  16  200  13  2 






Secondary extraction  0  0  0  0 
Chipping  13  250  19  2.3 









































‐ The  front  blower  performed  well,  but  it  was  slower  than  the  main  one.  It  should 
thusbe used as a last resort, only when there are no other viable solutions. 
‐ The performance of this machine could be improved by equipping it with a central tire 
inflation system  to maximize  its cross‐country mobility, while minimizing  forest  road 
wear. 




‐ The  chipper  was  designed  for  the  production  of  small‐size  chips  to  be  used  in 
residential  small‐scale  boilers,  most  common  in  Central  and  Southern  Europe.  But 






































































































































































manufacturer Forest company Researcher Overall Total  
Finland and Sweden   3  0 1 4 
Germany  1  1   2 
Spain  1  4 0 5 





















































































































































Mean  SD Mean SD  Mean  SD  SUM 
01. Cost and financing issues 
1. Proper allocation of resources for product development and 
improvement of the business profitability  4.4 0.8 4.1 1.2 2.9 1.0 8.5
2. Cooperation with other firms within horizontal structures in 
industrial districts  3.6 1.2 3.7 1.4 3.2 1.5 7.3
4. Ensuring favourable financing instruments (e.g., affordable and 
secured loans)  3.5 1.1 3.8 1.1 3.1 0.9 7.3
6. Decrease manufacturing costs  3.4 0.8 3.2 1.0 2.7 0.8 6.2
5. Company focuses its production in some products from which 
they could receive increased profit  3.3 1.2 3.1 1.1 3.0 1.2 6.4
3. Develop realistic business plan and market prospecting for the 
innovation  3.0 1.2 3.1 1.3 2.4 0.8 6.1
7. Increase target markets by segmentation 2.9 1.3 2.8 1.2 2.0 0.8 5.7
02. Lack of engineers or capacity 
9. Cooperation with scientists and educational institutes and 
universities    3.7 1.2 3.4 1.2 2.6 1.0 7.1
11. Cooperation/fusion with other manufacturing companies 
(automobile, agricultural equipment, etc.)  2.3 1.3 2.6 1.5 1.6 1.1 4.9
10. Make company more attractive forskilled engineers, move to 
bigger cities, improve working conditions, etc.  2.2 1.9 2.1 1.8 1.8 1.5 4.3
03. Lengthy, high‐risk process 
16. Cooperation with customers (forest companies) to ensure 
products’ sales, feedback for further development, etc.  4.0 0.8 4.2 0.8 3.1 1.1 8.2
17. Subsidies or grants to compensate high‐risk investments, 
particularly for small innovative companies  3.9 1.5 3.6 1.2 2.5 0.7 7.5
14. Find out how markets are developing and future trends  3.8 1.0 3.7 1.1 3.1 1.2 7.5
13. Strategy evaluation. Risk/Benefit assessment to avoid extremely 
high risk  2.9 1.1 3.1 1.0 2.7 1.1 6
15. Count on risk capitalists  2.5 1.3 2.8 1.6 2.4 1.4 5.3
04. Testing 
20. Cooperation with customers (forest companies) in those regions 
where equipment is potentially sold  4.0 1.6 3.1 1.8 2.8 1.7 7.1
19. Cooperation with scientistsand educational institutes and 
universities  3.2 1.2 2.9 1.1 2.3 0.9 6.1
05. Regulations 
22. Involvement in lobbying organizations in order to facilitate the 
fulfilment of the standards  2.4 1.2 2.5 1.1 1.9 0.8 4.9
06. Lack of components 
24. Involve component suppliers in the development process of a 
new innovation  2.6 1.4 2.3 1.2 2.3 1.3 4.9
07. Knowledge leaks (protection) 
26. Search for patents to check that nobody else came up with that 
idea before  2.9 0.8 2.1 0.8 2.1 1.0 5
27. Keep the innovation secret as long as possible to avoid illegal 
copies  2.7 1.4 2.6 1.0 2.1 0.6 5.3





























































Mean SD  Mean  SD  Mean  SD  SUM
08. High operation cost (€/m3) and low productivity 
35. As a user, choose a machine that is properly adapted to the site (size 




suitable for a specific environment  4.0 1.1 3.8 0.8 3.6 1.0 7.8
30. Train operators to work more efficiently on the specific machine  4.0 1.2 3.6 1.2 3.1 1.0 7.6
31. Ensure enough working hours for expensive machines by good 
planning and management  4.0 1.3 3.9 1.0 3.2 1.4 7.9
33. As a manufacturer, ensure machines are operated in suitable working 
conditions. New innovations should primarily be operated in conditions 
where their capacity can be used to its maximum  3.3 1.7 3.3 1.5 2.5 1.4 6.6
32. Shared economy idea (cooperatives) in forest companies  2.4 1.4 2.5 1.3 1.7 1.3 4.9
09. Lack of flexibility 
38. As a manufacturer, ensure innovations are marketed for and used in 
the right working environments  3.7 1.0 4.0 1.1 3.0 1.2 7.7
37. Test if modifications/ adjustments improve flexibility/adaptation (e.g.,
different felling heads suitable for bigger trees)  3.4 1.3 3.6 1.1 2.6 0.8 7
10. Competition with existing equipment 
42. Good service deal  4.3 0.9 3.9 1.1 3.6 1.3 8.2
41. Demonstration actions to show and promote equipment  4.0 0.9 4.1 0.7 3.7 0.9 8.1
40. Effective marketing focusing on unique selling point and advantages of 
new innovations  3.3 1.3 3.0 1.1 3.1 1.3 6.3
11. High investment cost 
45. Long term contracts that could ensure realistic prospects for 
profitable business  4.1 0.8 4.1 0.8 2.9 1.4 8.2
46. Collaboration with key stakeholders to ensure smooth supply chains, 
subsidies and investment grants for new and strategic openings  3.4 1.0 3.4 1.3 2.2 1.2 6.8
44. Solid funding agencies for loans  3.3 1.2 3.8 1.0 2.6 1.6 7.1
47. Shared economy idea (cooperatives) in forest companies  3.1 1.5 3.0 1.3 2.1 1.5 6.1
12. Maintenance issues 
50. Collaborate with existing dealers and service networks  4.4 0.8 4.2 0.8 3.8 1.2 8.6
49. Ensure a reliable service network  4.3 0.8 4.2 0.8 3.7 1.2 8.5
51. Expert help provided by the manufacturer 4.2 0.9 4.2 0.8 3.9 0.7 8.4
53. Buy a machine with documented fewer maintenance needs 3.8 1.1 3.6 1.2 3.1 1.2 7.4
52. Shared economy idea in forest companies  2.8 1.2 3.1 1.2 2.1 1.4 5.9
13. Marketing 




products)  3.3 1.1 3.9 0.9 3.3 1.1 7.2
14. Existing logistic chains do not favour the innovation 
61. Demonstrate that the innovation is better than existing systems  3.8 1.1 3.8 1.1 3.3 1.2 7.6
64. Develop logistic management systems 3.6 1.5 3.8 1.1 3.0 1.3 7.4
58. Team up with other firms which have innovations in other points of 
the logistic chain which in sum favour a new logistic chain (enterprise 




innovations‐ should be introduced altogether)  2.6 1.3 2.6 1.3 1.9 1.2 5.2
60. Find start‐up‐firms which are willing to use other logistic chains, 
advertise other logistic chains  1.9 1.5 1.7 1.5 1.1 1.2 3.6
15. Complicated logistics 






























  Measure  Effectiveness Relevance  Probability






further development, etc.  4.8  0.4  4.0  1.0  2.5  1.1 
31. Ensure enough working hours for expensive machines by good planning 




products)  4.5  0.5  3.0  1.2  3.5  1.1 
30. Train operators to work more efficiently on the specific machine  4.3  0.5  4.0  1.4  3.0  0.8 
45. Long term contracts that could ensure realistic prospects for profitable 
business  4.3  0.9  3.7  0.9  2.3  0.5 
4. Ensuring favourable financing instruments (e.g., affordable and secured 
loans)  4.3  0.9  3.7  1.2  3.3  1.2 
50. Collaborate with existing dealers and service networks  4.3  0.4  4.5  0.9  3.8  1.3 
51. Expert help provided by the manufacturer  4.3  0.8  4.3  0.8  3.8  0.4 
17. Subsidies or grants to compensate high‐risk investments, particularly 






improvement of the business profitability  5.0  0.0  4.3  0.9  2.0  0.8 
51. Expert help provided by the manufacturer 4.7 0.5  4.3  0.9  4.3 0.9
49. Ensure a reliable service network 4.7 0.5  4.0  0.8  4.3 0.9
38. As a manufacturer, ensure innovations are marketed for and used in 
the right working environments  4.5  0.5  4.0  1.0  4.5  0.5 
45. Long term contracts that could ensure realistic prospects for profitable 
business  4.4  0.5  4.4  0.5  3.2  1.8 
35. As a user, choose a machine that is properly adapted to the site (size of 
the trees, topography, etc.)  4.4  0.5  4.0  0.9  3.4  1.5 
53. Buy a machine with documented fewer maintenance needs 4.4 0.8  4.4  0.5  3.8 1.3
42. Good service deal  4.3  0.9  4.7  0.5  4.7  0.5 
50. Collaborate with existing dealers and service networks  4.3  0.9  4.3  0.9  4.3  0.9 
63. Simplify processes  4.3  0.9  4.3  0.9  4.0  1.4 







61. Demonstrate that the innovation is better than existing systems  4.5  0.5  5.0  0.0  4.5  0.5 
41. Demonstration actions to show and promote equipment  4.5  0.5  4.5  0.5  4.0  0.0 
64. Develop logistic management systems  4.5  0.5  5.0  0.0  3.5  0.5 
3. Develop realistic business plan and market prospecting for the 
innovation  4.5  0.5  4.5  0.5  3.5  0.5 
38. As a manufacturer, ensure innovations are marketed for and used in 








  Measure  Relevance  Effectiveness  Probability





50. Collaborate with existing dealers and service networks  4.5  0.9 4.3  0.4  3.8  1.3 
31. Ensure enough working hours for expensive machines by good 
planning and management  4.3  0.9 4.7  0.5  3.0  1.6 
56. Contact with contractors and forest companies 4.3 0.4 3.8  0.8  4.0 0.7
51. Expert help provided by the manufacturer 4.3 0.8 4.3  0.8  3.8 0.4
20. Cooperation with customers (forest companies) in those regions 
where equipment is potentially sold  4.3  0.8 4.0  0.7  3.0  1.6 
49. Ensure a reliable service network  4.3  0.8 4.0  0.7  3.3  1.5 
1. Proper allocation of resources for product development and 
improvement of the business profitability  4.3  0.8 3.8  1.1  3.5  0.9 
16. Cooperation with customers (forest companies) to ensure product 
sales, feedback for further development, etc.  4.0  1.0 4.8  0.4  2.5  1.1 
17. Subsidies or grants to compensate high‐risk investments, 





42. Good service deal  4.7 0.5 4.3  0.9  4.7 0.5
17. Subsidies or grants to compensate high‐risk investments, 
particularly for small innovative companies  4.5  0.5 4.0  0.0  3.0  0.0 
45. Long term contracts that could ensure realistic prospects for 
profitable business  4.4  0.5 4.4  0.5  3.2  1.8 
53. Buy a machine with documented fewer maintenance needs  4.4  0.5 4.4  0.8  3.8  1.3 
1. Proper allocation of resources for product development and 
improvement of the business profitability  4.3  0.9 5.0  0.0  2.0  0.8 
51. Expert help provided by the manufacturer 4.3 0.9 4.7  0.5  4.3 0.9
50. Collaborate with existing dealers and service networks  4.3  0.9 4.3  0.9  4.3  0.9 
63. Simplify processes  4.3  0.9 4.3  0.9  4.0  1.4 
64. Develop logistic management systems  4.3  0.9 4.3  0.9  4.3  0.9 
31. Ensure enough working hours for expensive machines by good 
planning and management  4.2  0.7 4.2  0.4  3.8  1.0 
61. Demonstrate that the innovation is better than existing systems 4.0 0.0 4.0  0.0  3.5 0.5
9. Cooperation with scientists and educational institutes and 
universities    4.0  0.0 3.0  1.4  2.0  1.4 







61. Demonstrate that the innovation is better than existing systems 5.0 0.0 4.5  0.5  4.5 0.5
35. As a user, choose a machine that is properly adapted to the site 
(size of the trees, topography, etc.)  5.0  0.0 4.0  1.0  4.5  0.5 
64. Develop logistic management systems  5.0  0.0 4.5  0.5  3.5  0.5 
49. Ensure a reliable service network  5.0  0.0 4.0  1.0  3.5  0.5 
1. Proper allocation of resources for product development and 
improvement of the business profitability  5.0  0.0 3.5  1.5  3.0  0.0 
19. Cooperation with scientists and educational institutes and 
universities  5.0  0.0 3.5  0.5  2.5  0.5 
37. Test if modifications/ adjustments improve flexibility/adaptation 
(e.g., different felling heads suitable for bigger trees)  5.0  0.0 3.5  1.5  2.5  0.5 
20. Cooperation with customers (forest companies) in those regions 





























  Measure  Effectiveness Relevance  Probability











of the business profitability  5.0 0.0 4.3 0.9  2.0 0.8
41. Demonstration actions to show and promote equipment  4.7 0.5 4.7 0.5  4.0 0.8
49. Ensure a reliable service network 4.7 0.5 4.0 0.8  3.7 0.9
61. Demonstrate that the innovation is better than existing systems 4.5 0.5 4.5 0.5  4.0 1.0
38. As a manufacturer, ensure innovations are marketed for and used in the 
right working environments  4.5 0.5 4.0 1.0  3.5 0.5
35. As a user, choose a machine that is properly adapted to the site (size of 
the trees, topography, etc.)  4.4 0.5 4.0 0.9  3.4 1.5










51. Expert help provided by the manufacturer  4.6 0.5 4.4 0.8  4.0 0.6
4. Ensuring favourable financing instruments (e.g., affordable and secured 
loans)  4.5 0.9 3.8 1.3  3.5 0.9
16. Cooperation with customers (forest companies) to ensure products’
sales, feedback for further development, etc.  4.4 0.8 4.2 0.7  3.2 1.3
38. As a manufacturer, ensure innovations are marketed for and used in the 
right working environments  4.3 0.8 3.8 1.1  3.3 1.1
49. Ensure a reliable service network  4.2 0.7 4.6 0.8  4.2 0.7
50. Collaborate with existing dealers and service networks  4.2 0.7 4.4 0.8  4.4 0.8
42. Good service deal  4.0 0.9 4.2 1.2  3.6 1.0
55. Country and user specific marketing and demonstrations to the most 
probableusers (A proper market study should be done before innovations are 









  Measure  Relevance  Effectiveness  Probability










41. Demonstration actions to show and promote equipment  4.7 0.5 4.7 0.5  4.0 0.8
42. Good service deal  4.7 0.5 4.3 0.9  4.3 0.5
61. Demonstrate that the innovation is better than existing systems 4.5 0.5 4.5 0.5  4.0 1.0
17. Subsidies or grants to compensate high‐risk investments, particularly for 
small innovative companies  4.5 0.5 3.5 0.5  2.5 0.5
53. Buy a machine with documented fewer maintenance needs  4.4 0.5 3.8 1.2  3.3 1.1











of the business profitability  4.8 0.4 3.6 1.4  3.2 0.7
49. Ensure a reliable service network  4.6 0.8 4.2 0.7  4.2 0.7
20. Cooperation with customers (forest companies) in those regions where 
equipment is potentially sold  4.6 0.8 3.6 1.9  3.4 1.6
45. Long term contracts that could ensure realistic prospects for profitable 
business  4.5 0.9 4.0 1.0  3.3 1.1
51. Expert help provided by the manufacturer 4.4 0.8 4.6 0.5  4.0 0.6
50. Collaborate with existing dealers and service networks  4.4 0.8 4.2 0.7  4.4 0.8
31. Ensure enough working hours for expensive machines by good planning 















































































































































Platforms  Products  Feedstocks   Processes (selected)
I) C5 sugars   I.) Energy products  I.) Dedicated crops I.) Thermochemical 
II) C6 sugars   I.1) Biodiesel  I.1) Oil crops I.1) Combustion 
III) Oils  I.2) Bioethanol  I.2) Sugar crops I.2) Gasification 
IV) Biogas  I.1) Biomethane  I.3) Starch crops  I.3) Hydrothermal upgrading 
V) Syngas  I.1) Synthetic biofuels I.4) Lignocellulosic crops I.4) Pyrolysis 
VI) Hydrogen  I.1) Electricity and heat I.5) Grasses I.5) Supercritical 
VII) Organic 
juice  II.) Material products   I.6) Marine biomass   II.) Biochemical 
VIII) Pyrolytic 





































































    Reference scenario Promoting wood energy
scenario 
  2010 2020 2030 2020  2030
Wood for products  540 570 590 550  560 
Forest sector internal energy use  92 107 126 107  126 
Biomass power plants  105 128 183 271  406 
Households (pellets) 24 43 50 70 83 
Households (other wood energy)  214 225 206 223  204 
Liquid biofuels  0 1 21 1 40 
Wood for energy, total  411 504 567 672  859 



























   2010  2030  2010 2030 2010 2030 2010 2030 2010 2030  2010  2030
Fellings (Mm3/yr)  220  253  218 253 159 191 42 47 43 60  683  805
Stemwood removals 
Mm3/yr)  204  233  182 211 133 161 38 43 38 53  595  701
Extracted residues 
(Modt/yr)  10  24  8 21 5 15 2 5 1 6  26  71
Extracted stumps 













































  Energy stemwood  Energy residues  Energy stumps 
Harvester  10000     
Excavator      17 000 
Forwarder  30000  30 000  30 000 
Chipper  30000  30 000  30 000 
Truck, North  18 000  18 000  18 000 





























2010 2030 2010 2030 2010 2030 2010 2030 2010 2030

























































































































































































































































































































































































































































































































































































































Barrier Measure Who 







Cost and financing issues 
Proper allocation of resources for product development and improvement of the business profitability M    
Cooperation with other firms within horizontal structures in industrial districts M    
Develop realistic business plan and market prospecting for the innovation M    
Ensuring favourable financing instruments (e.g., affordable and secured loans) PM    
Company focuses its production in some products from which they could receive increased profit M    
Decrease manufacturing costs M    
Increase target markets by segmentation M    
Other measures: ... (propose)...     
Lack of engineers or 
capacity 
Cooperation with scientists and educational institutes and universities M    
Make company more attractive to skilled engineers, move to bigger cities, improve working conditions, etc. M    
Cooperation/fusion with other manufacturing companies (automobile, agricultural equipment, etc.) M    
Other measures: ... (propose)...     
Lengthy, high-risk process 
Strategy evaluation. Risk/Benefit assessment to avoid extremely high risk M    
Find out how markets are developing and future trends M    
Count on risk capitalists M    
Cooperation with customers (forest companies) to ensure product sales, feedback for further development, 
etc. M    
Subsidies or grants to compensate high-risk investments, particularly for small innovative companies PM    
Other measures: ... (propose)...     
Testing 
Cooperation with scientists and educational institutes and universities M    
Cooperation with customers (forest companies) in those regions where equipment is potentially sold M    
Other measures: ... (propose)...     
Regulations Involvement in lobbying organizations in order to facilitate the fulfilment of the standards M    Other measures: ... (propose)...     
Lack of components Involve component suppliers in the development process of a new innovation M    Other measures: ... (propose)...     
Knowledge leaks 
(protection) 
Search for patents to check that nobody else came up with that idea before M    
Keep the innovation secret as long as possible to avoid illegal copies M    
Strengthen confidentiality measures M    













High operation cost (€/m3) 
and low productivity 
Train operators to work more efficiently on the specific machine FC    
Ensure enough working hours for expensive machines by good planning and management FC    
Shared economy idea (cooperatives) in forest companies FC    
As a manufacturer, ensure machines are operated in suitable working conditions. New innovations should 
primarily be operated in conditions where their capacity can be used to the full 
M    
Evaluate if, through small and low-cost changes (e.g., different tracks, addition of another axel or bogie to 
improve bearing capacity͕, tire size, air-pressure change in tires, knife-change), the machine can be made suitable 
for a specific environment 
M/F
C    
As a user, choose a machine that is properly adapted to the site (size of trees, topography etc.) FC    
Other measures: ... (propose)...     
Lack of flexibility 
Test if modifications/ adjustments improve flexibility/adaptation (e.g., different felling head suitable for bigger 
trees) 
M/F
C    
As a manufacturer, ensure innovations are marketed for and used in the right working environments M    
Other measures: ... (propose)...     
Competition with existing 
equipment 
Effective marketing focusing on Unique Selling Point and advantages of new innovations M    
Demonstration actions to show and promote equipment M    
Good service deal M    
Other measures: ... (propose)...     
High investment cost 
Solid funding agencies for loans FC    
Long term contracts that could ensure realistic prospects for profitable business FC    
Collaboration with key stakeholders to ensure smooth supply chains, subsidies and investment grants for new 
and strategic openings 
M    
Shared economy idea (cooperatives) in forest companies FC    
Other measures: ... (propose)...     
Maintenance issues 
Ensure a reliable service network M    
Collaborate with existing dealers and service networks M    
Expert help provided by the manufacturer M    
Shared economy idea in forest companies FC    
Buy a machine with documented fewermaintenance needs FC    







Country and user specific marketing and demonstrations to the most probable users (A proper market study 
should be done before innovations are created to make sure there is enough potential for intended new products)
M    
Contact with contractors and forest companies M    
 Other measures: ... (propose)...     
Existing logistic chains do 
not favour the innovation 
Team up with other firms which have innovations in other points of the logistic chain which in sum favour a new 
logistic chain (enterprise networking within vertical structures) 
M    
Develop and adapt supply chains where new innovations fit (One should carefully considerd beforehand how new 
innovations might fit the existing supply chains or otherwise optional supply chains –some innovations- should be 
introduced altogether) 
M 
   
Find start-up-firms which are willing to use other logistic chains, advertise other logistic chains M    
Demonstrate that the innovation is better than existing systems M    
Other measures: ... (propose)...     
Complicated logistics 
Simplify processes M    
Develop logistic management systems M    
Other measures: ... (propose)...     
   
 
INFRES PROJECT CONTACTS 
Coordinator 
Prof. Antti Asikainen & Researcher Johanna Routa 
Natural Resources Institute Finland (Luke), Finland 
antti.asikainen@luke.fi, johanna.routa@luke.fi 
 
Contact information for this publication 
 
 
Judit Rodríguez, CTFC,  
judit.rodriguez@ctfc.es 
 
 
Dimitris Athanassiadis, SLU, 
dimitris.Athanassiadis@slu.se 
 
 
Jyrki Raitila, VTT,  
Jyrki.Raitila@vtt.fi 
 
 
Matthias Dees, ALU‐FR, 
matthias.dees@felis.uni‐freiburg.de 
 
John Vos, BTG,  
vos@btgworld.com 
 
Antti Asikainen, LUKE,  
antti.asikainen@luke.fi 
 
 
Raffaele Spinelli, IVALSA,  
spinelli@ivalsa.cnr.it 
 
 
 
Josep Ma Tusell, CSF, 
josep.tusell@forestal.cat
